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COMPLETE SPECIFICATION 

Derivatives of 6-AiniiLopeiiicillaiiic Acid 

We, Beeoiam Group Limited, a British 
Company, of Beecham House, Great West 
Road, Brentford, Middlesex, do hereby dedare 
the invention^ for which we pray that a patent 
5 may be granted to us^ and the method, by 
which it is to be performed, to be particu- 
larly descri'bed in and by the following state- 
ment: — 

This invention relates to new derivatives of 
10 6-aminopemcillanic add and is particularly 
concerned with compounds formed by the re- 
action of 6-aminopenidllanic acid and sugars. 

We have now found that when $-aminopeni- 
cillanic add is added to solutions rich in certain 
15 sugars part of the j8-lactam nudeus becomes 
stable to the action of penicillinase and that 
this is due to the formation of penidllinase- 
stable compounds. 
Accordingly, tiie present invention provides 
20 derivatives of 6-aminopemcillanic add of the 
general formula : — 



-CH.C0OH 



(I) 



where X is a monosaccharide or disaccharide 
glycosyl radical which may be substitutai, said 
radical bdng derived from a sugar having a 
free aldehyde group. 

The compounds in which X in formula (I) 
is a glucose, maltose or lactose residue have 
been isolated as amorphous white powders from 
reaction mixtures containing only the sugar and 
6-aminopenidllamc add. The following Table 
sets out some of the properties of these com- 
pounds from which it can be seen that analysis 
of the componems give a stoichiometry of one 
molecule of 6-aminopenidllanic add comibined 
with (me molecule of sugar. 
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Glucose 


% 6-AJP A 


52% 


% Sugar 


40% 


Molar latio^ 
Sugar: 6— APA 


1.2:1 


% Purity 


96% 


Decomp. Temp. 


144-146' 


Mobility toward anode 


9 COL 


Rf BuOH/Pyndine 


0.4 



6-AmmopeQidllaiiic add derivative 



Maltose 



Laaose 



30% 
53% 

Ll:l 
79% 
128-140** 

0.33 



27% 
49% 

1.14:1 
70% 
142-150" 

6 COL 

0.30 
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After conversion to the free add with 
Amberlite IR/120 (H + ) resin ("AmberHte" is 
a Registered Trade Mark), 13.9 mg. of the 
glucose derivative took up 7.5 ml. of 3.9 x 

5 10~'N sodium hydroxide, giving an equivalent 
weight of 477. This result and the behaviour 
of Aese compounds on electrophoresis indicate 
that they are monobasic acids. 
That the amino group of the €-aminopem- 

10 dllanic add is involved in the formation of 
these compounds is further substantiated by 
the observation that there is no interaction be- 
tween benzylpenidllin and reducing sugars. 
Neither is there any reaction between 6-amino- 

15 penicillanic add and any sugar derivatives in 
which the aldehyde group is protected, such 
as sucrose^ o-methyl-glucopyranoside and 
glucose 1-phosphate. It was confirmed by 
diromatogfraphy that add hydrolysis liberates 

20 the free sugar unchanged and 6-aminopeni- 
ciUanic add only. The chemical properties 
outlined above and the mode of formation all 
confirm that these new compounds are N- 
glycosyl derivatives of 6-aminopenicillanic add, 

25 for example in the case of the glucose deriva- 
tive, id-N-glucosyl-6-aminopenidllanic add of 
the general formula : 
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The compounds of the present invention aie 

30 all extremely soluble in water and insoluble 
in ordinary organic solvents. 

The glycosyl, maltosyl and lactosyl com- 
pounds are all highly stable to staphylococcal 
penicillinase and decomposition in the presence 

35 of B. cereus penicillinase can only be demon- 
strated with difficulty. Thus, after 4 hours 
incubation at 37° and pH 7.0, a solution of 
1 mg./ml. of tiie glucose derivative lost 28.5% 
of its jS-lactam activity in the presence of 

40 penicillinase compared with a loss of 15% in 
its absence. Under the same conditions 6- 
aminopenidllanic add itself is completely 
destroyed in 15 minutes. 
Examples of substituted glycosyl radicals 

45 include diose derived from gjlucose-d-phosphate 
and glucouronic add. 



The following examples illustrates the pre- 
sent invention: — 

ElCVMPLE 

Reaction mixtures containing 0.5% 6-amino. 50 
penicillanic add and 4% glucose, maltose and 
kctose respectively were incubated at pH 6.0 
and 26= C for 48 hours. The residual 6- 
amlnopenidllanic add was removed on a 
column of Amberlite IR/120 (H+X the per- 55 
colate being readjusted immediately to pH 6.5, 
The residual sugar was then removed by 
absorbing the 6-aminopenicillanic acid deriva- 
tives onto a column of De-Acidite FF resin 
("De-Acidite" is a Registered Trade Mark) 60 
in its acetate form. The column was washed 
ilioroughly with de-ionised water until no 
sugar could be detected in the washings. 
Material was eluted from the column with 0.5 
M sodium salicylate, the eluate bdng collected 65 
in a number of fractions until the salicylate 
could be detected with ferric chloride. The 
fractions were assayed and those containing 
the bulk of penicillinase-stable fi-haam 
material were combined and stirred slowly into 70 
a 20-fold excess of cooled acetone. The white 
emulsion was centrifuged down and the result- 
ing colourless gum treated with alcohol until it 
soUdified into a white amorphous powder. After 
filtration the material was washed with acetone 75 
and dried thoroughly in an evacuated desic- 
cator. 

WHAT WE CLAIM IS : — 
1. Derivatives of 6-aminopenicillam'c add of 
the general formula : — 80 



X-NH-CH — CH C;^ 



I 1 r-- 



CO N- 



-CH.COOH 



wherein X is a monosaccharide or disaccharide 
glycosyl radical which may be substituted, said 
radical being derived from a sugar having a 
free aldehyde group. 85 

2. Derivatives of 6-aminopenicillanic acid as 
claimed in claim 1, wherdn X is a glucose, 
maltose or lactose residue. 

3. A process for preparing derivatives of 
6-aniinopenicillanic add according to claim 1, 90 
substantially as described with reference to 
the spedfic Example. 

RONALD SMITHER, 
Agent for the Applicants, 
Chartered Patent Agent. 



l .^ min g ton Spa: Printed for Her Majesty't Stationery Office, by the Courier Freu 
(Leamington) Ltd.— 1956. Published by The Patent Office, 25 Southampton Buildingt, 
I-ondon, W.C.2, from which copies m?-^ be obtained. 



POOR QUALITY 



